Abstract: New cyclopentadienyl-imido compounds of molybdenum (and tungsten) have been prepared. They have an extensive chemistry in which the imido group behaves as a 4-electron donor spectator ligand. The structure of the bis-qcyclopentadienyl compound [ M o (~-C~H~R ) 
The bis-q-cyclopentadienyl-imido compounds [ M O (~-C~H~R )~( N R ) ]
have been prepared by a one-pot reductive cyclopentadienylation of the 17-electron compounds [Mo(q-C5bR)(NR)X2] (see Fig. 2 
) (3).
The crystal structure of the compound [Mo(q -C5Hg)2(NBut)] shows interesting features. The Mo-N-C linkage is effectively linear (177.7(2)0) and the metal-carbon distances of both Cg-rings are unequal and clearly indicate a distortion such that the planer q-cyclopentadienyl rings are tilted back and away from the molybdenum-imido group. These features can be accounted for by invoking a donor role for the out-of-plane pn-electrons of the imido nitrogen (3). Calculations support this proposal and indicate there is an interaction between the nitrogen pn-electrons and the b2 metal based orbital. The overall effect of this interaction is to destabilise the metal-q-cyclopentadienyl bonding and thereby to labilise a cyclopentadienyl ring. for example, treatment of [Mo(q -C 5 H 5)2(NB ut)] with trimethylphosphine gives the salt { [Mo(qCgHg)(NBut)(PMe3)2][CgHqMe] and the crystal structure of this compound is represented in Fig. 2 (3) . 
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The mechanism of formation of the compounds [Mo(q-C5H4R) 2 
is unknown but NMR studies of the products of the reaction between [Mo(q-C5H4Pri)(NBut)X2] and NaCgH5 showed the presence of a mixure of the three compounds [Mo(q-C5H4Pri)2(NBut)], [Mo(q-C5Hs)2(NBut)l and [Mo(q-Cg&Pri)(q-C5H5)(NBut)] (4). Clearly ring exchange processes are occuring. In the light of the facile exchange of q-cyclopentadienyl rings noted above it was decided to attempt to synthesise ansa-bis-qcyclopentadienyl molybdenum derivatives, for example, [ We were interested to explore the effect of the presence of an ansa-bridge on the chemistry of bent matallocenes. Therefore, we have studied the properties of the ansa-compounds shown in the Fig. 3 with that of the long known non-ansa analogues (7). 
the u~~u -[ W ( T ) -C~H~-C M~~-~-C~H~) M~H ]
is stable in benzene at 110 OC for a week. These observations show that the ansa-bridged compounds [M(q-CgHq-CMe2-qCgHq)AB] have a much greater stability towards reductive elimination of the ligands AB than the corresponding non-ansa bis-q-cyclopentadienyl analogues [M(q-CgHg)2AB]. The crystal structures of some of the new ansa compounds have been determined and selected data are given in Table 1 . The data in Table 1 show that the bending angle 8 is substantially reduced for the ansa-bridged compounds compared to the non-ansa analogues and, therefore, the structures of intermediate 16-electron fragments M(q1C5H4-CMe2-q-C5Hq) would be substantially different from the parallel ring structure found for the corresponding unbridged [M(q-CgHg)2], where M = Cr, W [14] . In contrast the Cl-M-Cl angles (@) are closely similar in both the ansa and non-ansa dichloride compounds. Further, the photoelectron spectrum of ~W(q-CsH4-CMe2-rl-CsHq)H21 shows that the ionisation energy associated with the d2 electron is 6.47 eV and this value is similar to that of the non-bridged analogue (15) It appears that the electron energies associated the X-M-X grouping are essentially independent of 8 (16). The bl orbital takes part in both MX2 bonding and also metalring bonding. The a1 orbital lies normal to the metallocene principle axis and, in consequence, changes in the angle 8 will cause little change in the energy of ai, as shown by the ioisation energy data. However, the bl orbital clearly interacts with the two q-cyclopentadienyl rings and this orbital increases in energy with decrease in 8. Extended Huckel calculations show that this orbital is raised about 0.24 eV on bending from 1300 to 1200.
In conclusion, the marked increase in the stability of the ansa-bridged compounds towards reductive elimination reactions compared to the related non-ansa compounds may be associated with the higher energy of the bent metallocene structure compared with the lower energy parallel ring structure. A schematic representation of the energetics for reductive elimination rections of ama and non-ansa metallocenes is given 
SOME INORGANIC CHEMISTRY OF THE FULLERENE C6o
Early studies of the chemistry of the fullerene Cm have shown that it forms adducts with transition metals in low oxidation states where the metal-C60 bonding is formally analogous to the metal-olefin bond (18) . C a also react with osmium tetraoxide in an manner analogous to an olefin forming an osmate ester derivative
The hexa-platina compound {Cm[Pt(Et3P)2]6} has been described (18) and has six platinum atoms bonded to the six 6,6 carbon-carbon double bonds which lie on the octahedral coordinates. This compound clearly demonstrates a multi-functional nature for C a and the preference for metal bonding with the 6,6 C-C bonds rather than the 6.5 double bonds.
We set out to further develop the organometallic chemistry of C a and simple strategy we employed was the react C a with transition metal fragments which are known to form stable olefin derivatives. (Fig. 7) .The l3C nmr spectra of these two compounds clearly show the 17 bands expected for a 6,6-monosubstituted C6o molecule bonded to a metal fragment with C2v symmetry. Both compounds slowly decompose in solution at ambient temperatue with release of 0.
The first q-cyclopentadienyl-transition metal derivatives of C a have also been prepared. Thus, treatment of c 6 0 in toluene at ambient temperature with [ M o (~-C~H~R )~H~] , where R = H or Bun, gives the mononuclear adducts [CgjMo(q-CgH&)21. The analytical and specroscopic data suggest the structures given in Fig. 7 . The related tantalum compound [CaTaH(q-CgHg)2] has also been prepared (Fig. 7) and the presence of the Ta-hydrogen group is confirmed by the *H nmr spectrum (20). The co-ordination compounds of cobalt, rhodium and ruthenium, namely [CoC60(PPh3)2(CO)H] and [MCa(PPh3)2NO]. M = Co or Rh, and the nitrosyl [RuC6o(PPh3)2(NO)Cl] are also readily prepared. The rhodium compound has been independently prepared (2 1). The molecular structure of the ruthenium compound has been determined and shows the ruthenium is bonded to a 6,6 C-C "double bond" of the C a ligand (22). In a further development of c60 chemistry we set out to prepare organic derivatives of C6o which had functionalities suitable for further coordination with metals.We chose to employ the well established (23) Diels-Alders reaction of c60 with suitable dienes and we have prepared the the hydroxy-anthraquinone derivatives shown in Fig. 8 (24) . The anthraquinone moiety is strongly bound to the c60 and these c60 derivatives survive deprotonation and also can undergo further coordination to a transition metal, as shown for the ruthenium compound shown in Fig. 8 (25) . yield (32) .
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The compound Na[Mn(q-CsMe5)2] was chosen as the reducing agent since the anion [Mn(q-C5Me5)2]-has oxidation couples at -2.17V(-l/O) and -0.56(0/+1) and solution in THF may be added to toluene without causing precipitation. The salt Me4N [Ca] .thf has been prepared by reacting (Na+[C60.-].(THF)5} with [MQNF in acetonitrile (33) . Also, we have shown that the known salts Kx[C60], where x = 3,4 and Mx[C60] M = Rb, Cs, and x = 1,3,4, can be prepared readily using a microwave plasma induced methodology. For example, when a mixture of c60 and sodium metal in a alumina tube under 10-5 mbar of argon is irradiated with a 500W source at 2.45GHz for 30-60 seconds the compounds Kx[C60] are formed according to the chosen stoichiometry (34) . Synthesis of the same compounds by thermal reaction requires ca. 350W for 10-14 days. (Fig. 9) : the tetrahedra are disordered randomly over these sites, with the apical phosphorus either lying above or below the z = 1/2 plane. Solid state 31P MAS NMR spectroscopy shows the P4 molecules are dynamic and render the phosphorus atoms equivalent.
